Introduction
Pediatric critical care medicine has matured dramatically over the past two decades. Knowledge of the pathophysiology of lifethreatening processes and the technological capacity to monitor and treat pediatric patients suffering from them have advanced rapidly over this period. Along with the scientific and technical advances has been the evolution of the pediatric intensive care unit, where the special needs of critically ill or injured children can be met by pediatric specialists.
In 1985, the American Board of Pediatrics recognized the new subspecialty of Pediatric Critical Care Medicine and set criteria for subspecialty certification. The American Boards of Medicine, Surgery, and Anesthesiology gave similar recognition to the subspecialty. In 1990, the Residency Review Committee of the Accreditation Council for Graduate Medical Education completed its first accreditation of Pediatric Critical Care Medicine Training Programs.
In view of these developments, the Pediatric Section of the Society of Critical Care Medicine and the American Academy of Pediatrics Section on Critical Care Medicine and Committee on Hospital Care believe that existing published 1 guidelines should now be revised for the pediatric intensive care unit (PICU). This policy represents the consensus of the three above mentioned groups who believe the recommendations that follow are current, as a statement of what is necessary, and attainable in 1992. The guidelines are not intended as a statement of the ideal or ultimate requirements for PICUs. We expect standards for PICUs to rise as critical care medicine continues to develop and appropriately trained providers become more readily available.
Pediatric critical care is provided primarily at one level. However, we recognize a need for an additional level of care in geographically isolated regions with a small population base, to allow stabilization of critically ill children prior to transfer to another center and to avoid long-distance transfers for disorders of less complexity or those of low acuity. Thus, two separate sets of guidelines were developed. Requirements for Level I PICUs are discussed in detail in the text and summarized in the Table. Requirements for Level II PICUs differ primarily with respect to the level of staffing and facilities necessary. While other special observation areas may be appropriate for hospitals with small pediatric services, they should not be considered PICUs.
The Level I PICU must be capable of providing definitive care for a wide range of complex, progressive, rapidly changing, medical, surgical, and traumatic disorders, often requiring a multidisciplinary approach, occurring in pediatric patients of all ages, excluding premature newborns. Such units are usually found in major medical centers or within children's hospitals. Level II units exist primarily in areas distant from a Level I PICU that do not have the population base to support a Level I unit; these units will generally care for fewer severely ill patients. Patients in Level II units will have less complex and more stable disorders whose course is more predictable. As a consequence of the difference in patient population, both the physicians and their specialized services will differ between levels. Level I PICUs will have a complete complement of subspecialists, including pediatric intensivists, while Level II PICUs will not require the full spectrum of subspecialists or their services. Each Level II unit must have a well-established communications system with a Level I unit for timely referral of patients who need care unavailable at the Level II PICU. This document and the Table provide minimum guidelines for the following aspects of critical care: (1) Level I and Level II pediatric intensive care facilities and services; (2) hospital facilities and services; (3) personnel; (4) prehospital care and interhospital transport; (5) quality assurance; and (6) research and training. These guidelines are intended to assist: (1) hospitals, in properly staffing and equipping these units; (2) physicians, as a reference in referral and care of critically ill infants and children; (3) Emergency Medical Services (EMS) personnel, for proper prehospital triage; and (4) the Level I and II PICUs themselves as a means of ensuring proper patient care and professional credibility. These guidelines are not static, as future changes reflecting new knowledge and technologies are anticipated.
Finally, in preparing this document, significant efforts were made to build on previous work for both regional and national guidelines and standards that might apply to this policy and, when possible, to incorporate those previous recommendations. The existing Guidelines for Pediatric Intensive Care Units of the American Academy of Pediatrics and the Society of Critical Care Medicine was used as the major reference source. 1 In addition, the document incorporates the experience, expertise, and opinions of pediatric critical care physicians and nurses representing diverse regions of the country and types of practice.
Guidelines Pediatric Intensive Care Unit
Organization and Administrative Structure:
The Level I and II PICU shall be a distinct, separate unit within the hospital, equal in status to all other special care units. A PICU Committee shall be established as a standing committee of the hospital staff, composed of physicians, nurses, respiratory therapists, and others directly involved with unit activities. This Committee shall participate in delineation of privileges of all personnel (both MD and non-MD) within the unit.
Policies shall be established by the Medical Director and Nurse Manager in collaboration with the PICU Committee and approved by the medical staff. Such policies shall govern matters including but not limited to: safety procedures, nosocomial infection, patient isolation, visitation, traffic control, admission and discharge criteria, patient monitoring, equipment maintenance, equipment breakdown and repair, and patient record-keeping. A written manual of these policies shall be available for reference in the PICU.
Physical Design and Facilities:
The physical facilities for PICUs will vary greatly because of differences in hospital architecture, size, space, and design. The PICU shall have controlled access; traffic shall be monitored by staff personnel. Proximity to elevators for patient transport, to the physicians' on-call room, and to a family waiting area is recommended. Proximity to the emergency room, to the operating room, and to the recovery room is desirable. Access to the Medical Director and Nurse Manager will be improved by having their offices near the PICU.
Floor Plan:
Several distinct rooms are required within the PICU, including rooms for patient isolation and separate rooms for clean and soiled linens and equipment. A laboratory area for rapid determination of urine specific gravity and urine analysis is desirable. Space must be allocated for a medication station (including a refrigerator and a narcotics locker), a nourishment station, counters, and cabinets. A computerized linkage to the laboratory or other rapid and reliable system shall be available for reporting laboratory results.
A separate room for family counseling is necessary for candid, sensitive, and private discussions between the staff and the family. An area for storing patients' personal effects is also required. A lounge, locker space, and conference area for staff personnel are highly desirable and could be located either inside or outside the unit. A staff toilet is required.
Bedside Facilities:
The head of each bed or crib shall be rapidly accessible for emergency airway management. Electrical power, oxygen, medical compressed air, and vacuum outlets sufficient in number to supply all necessary equipment will meet local code or other accrediting requirements. In most cases 12 or more electrical outlets and a minimum of two compressed air outlets, two oxygen outlets, and two vacuum outlets will be necessary. Reserve emergency power and gas supply is essential. All outlets, heating, ventilation, air conditioning, fire safety, electrical grounding, plumbing, and illumination must adhere to all appropriate local, state, and national codes. Walls or curtains must be provided to ensure patients' privacy. Clocks shall be visible to both patients and staff.
Personnel

Medical Director:
A Medical Director shall be appointed. A record of the appointment and acceptance should be in writing. Medical Directors of Level I PICUs must be: (1) Board-certified in Pediatrics and board-certified or in the process of certification in Pediatric Critical Care Medicine; or (2) Board-certified in Anesthesiology with practice limited to infants and children and with Special Qualifications (as defined by the American Board of Anesthesiology) in critical care medicine; or (3) Board-certified in Pediatric Surgery with Added Qualifications in surgical critical care medicine (as defined by the American Board of Surgery). Medical Directors must achieve certification within 5 years of their initial acceptance into the certification process for critical care medicine. For Level II PICUs the Medical Director need not be board-certified or eligible in critical care medicine.
The Medical Director shall participate in developing and reviewing PICU policies, promote policy implementation, participate in budget preparation, help coordinate staff education, maintain a data base which describes unit experience and performance, supervise resuscitation techniques, lead quality improvement activities, and coordinate research. Others may supervise these activities, but the Medical Director shall participate in each.
The Medical Director shall name qualified substitutes to fulfill his or her duties during absences. The Medical Director or designated substitute should have the institutional authority to consult on the care of all PICU patients when indicated. He or she may serve as the Attending Physician on all, some, or none of the patients in the unit.
Physician Staff:
The PICUs must have at least one physician of at least the PGY 2 level assigned to the PICU in-house 24 hours per day. A physician in-house at the PGY 3 level or above in pediatrics or anesthesiology is strongly recommended for all units caring for critically ill children. Depending on the unit size and patient population, more physicians at higher training levels may be required. Other physicians including the Attending Physician or his or her designee shall be available within 30 minutes. For Level I units, available physicians must include a pediatric anesthesiologist, a pediatric surgeon, a neurosurgeon (preferably with demonstrated training and experience in pediatrics), an otolaryngologist, an orthopedic surgeon, a cardiothoracic surgeon (preferably with demonstrated training and experience in pediatrics), a pediatric intensivist, a pediatric cardiologist, a pediatric neurologist, a radiologist, a pathologist, and a psychiatrist or psychologist. It is desirable to have available on short notice a craniofacial (plastic) surgeon, an oral surgeon, a pediatric pulmonologist, a pediatric hematologist/oncologist, a pediatric endocrinologist, a pediatric gastroenterologist, and a pediatric allergist or immunologist. For Level II PICUs, a cardiothoracic surgeon and pediatric subspecialists are not required.
Nursing Staff:
A Nurse Manager dedicated to the PICU shall be available to all Level I PICUs. The Nurse Manager shall be supervised by the Director of Pediatric Nursing (or equivalent) and shall have specific training and experience in pediatric critical care; AACN certification is desirable. The Nurse Manager shall participate in the development of written policies and procedures for the PICU, coordination of staff education, coordination or research, and budget preparation with the Medical Director, in collaboration with the PICU Committee. The Nurse Manager shall name qualified substitutes to fulfill his or her duties during absences.
Nurse-to-patient ratios vary with patient needs, usually ranging from 2 to 1 to 1 to 3. Required skills for PICU nurses include: recognition, interpretation, and recording of various physiologic variables, drug administration, fluid administration, resuscitation (including CPR certification), respiratory care techniques (chest physiotherapy, endotracheal suctioning and management, tracheostomy care), preparation and maintenance of patient monitors, and psychosocial skills to meet the needs of both patient and family.
The nursing organization shall provide a prepared orientation for new staff members. The nursing organization shall also provide a nurse educator and/or clinical nurse specialist for in-service programs in pediatric critical care.
Respiratory Therapy Staff:
The Respiratory Therapy Department shall have a supervisor responsible for performance and training of staff, maintaining equipment, and monitoring quality improvement and review. Under the supervisor's direction, respiratory therapy staff assigned primarily to the Level I PICU shall be in-house 24 hours per day. Level II PICUs require a respiratory therapist in-house at all times but do not require one assigned primarily to the PICU 24 hours per day.
Ancillary Support Personnel:
Biomedical technicians shall be either in-house or available within 1 hour 24 hours per day for both Level I and II PICUs. Unit secretaries (clerks) shall be in the Level I PICU 24 hours per day. A pharmacist and radiology technician must be in-house 24 hours per day in Level I PICUs. In addition, social workers, physical therapists, occupational therapists, and nutritionists must be available. The availability of child life specialists and clergy is strongly encouraged.
Hospital Facilities and Services
The Level I PICU shall be located in a Category I facility as defined by the American Medical Association. The Emergency Department shall have a separate, covered entrance. An adjacent helipad is very desirable. Two or more areas within the Emergency Department shall have the capacity and equipment to resuscitate any pediatric patient with medical, surgical, or traumatic illness in hospitals with a Level I PICU. Hospitals with Level II units need only one such area. The Emergency Department shall be staffed by physicians 24 hours per day in all hospitals with PICUs.
The hospital operating suite shall have at least one room available within 30 minutes 24 hours per day and a second room available within 45 minutes. Capabilities in the operating room in hospitals with Level I PICUs must include cardiopulmonary bypass, pediatric bronchoscopy, endoscopy, and radiography.
The Blood Bank must have all blood components available 24 hours per day in hospitals with either a Level I or II PICU. Unless some unusual antibody is encountered, blood typing and crossmatching shall allow transfusion within 1 hour.
Radiology services in hospitals with Level I PICUs must include portable radiography, fluoroscopy, computerized tomography scanning, ultrasonography, nuclear scanning angiography. Magnetic resonance imaging (MRI) and radiation therapy are desirable but not required.
The clinical laboratories shall have microspecimen capability and 1-hour turnaround time for clotting studies and for measurements of complete blood cell count (CBC), differential count, platelet count, urinalysis, electrolytes, blood urea nitrogen (BUN), creatinine, glucose, calcium, prothrombin time, partial prothrombin time, and cerebrospinal fluid (CSF) cell counts. Blood gas values must be available within 15 minutes. Results of drug screening and levels
The hospital pharmacy must be capable of dispensing all necessary medications for pediatric patients of all types and ages 24 hours per day. A satellite pharmacy close to the unit is desirable. At each bedside there should be a form that lists urgent and resuscitation drugs, completed with dosages appropriate for the individual patient.
Diagnostic cardiac and neurologic studies shall be available for infants and children in hospitals with Level I PICUs. Electrocardiograms, two-dimensional and M-mode echocardiograms, and electroencephalograms shall be available within onehalf hour of being requested. A catheterization laboratory or angiography suite must be present. Doppler ultrasonography devices and evoked potential monitoring equipment are optional. Hemodialysis equipment and technicians experienced with children should be available 24 hours per day.
Hospital facilities shall include a comfortable waiting room, private consultation areas, a place to eat, a conference area, and preferably sleeping accommodations for patients' families.
Drugs and Equipment:
Drugs for resuscitation and pediatric advanced life support must be present and immediately available for any patient in the PICU. These shall include at least atropine, epinephrine, sodium bicarbonate, glucose, calcium chloride, lidocaine, bretylium, dopamine, dobutamine, isoproterenol, and mannitol. Other drugs which should be immediately available include, but are not limited to, diazepam, neuromuscular relaxant, narcotic analgesic, naloxone, phenytoin, and diazoxide.
The life-saving, therapeutic, and monitoring equipment detailed below must be present or immediately available in each Level I PICU.
Portable Equipment:
Portable equipment shall include an emergency ("code" or "crash") cart, a procedure lamp, sphygmomanometers for systemic arterial blood pressure determination, a Doppler ultrasound device, an electrocardiograph, a defibrillator/cardioverter, thermometers (with a range sufficient to identify extremes of hypothermia and hyperthermia), an automated blood pressure apparatus, devices for accurately measuring body weight, cribs and beds with head access, infant warmers, heating and cooling blankets, bilirubin lights, pacemakers, a blood warming apparatus, and a transport monitor. A suitable number of infusion pumps with microcapability (0.1 ml/hour) must be available. Oxygen tanks are needed, both for transport and for backup of the central oxygen supply. Similarly, portable suction machines are needed for transport and backup. Volumetric infusion pumps, airoxygen blenders, an air compressor, gas humidifiers, bag-valve-mask resuscitators, an otoscope/ophthalmoscope, and isolation carts must be readily available. A portable EEG machine must be available in the hospital for recordings inside the Level I PICU.
Additional equipment such as a refractometer, flashlights, and automated (metabolic) bed scales are very helpful but not required. Televisions, radios, and rocking chairs shall be available for patients who would benefit from their use.
Small Equipment:
Certain small equipment must be immediately available at all times. Such equipment includes: suction catheters, tracheal intubation equipment (laryngoscope handles, sizes, and types of blades adequate to intubate patients of all ages, Magill forceps), endotracheal tubes of all sizes (cuffed and uncuffed), oral and nasal airways, central catheters for vascular access, thoracostomy tubes, and surgical trays for cutdowns, open-chest procedures, and tracheostomies.
Respiratory Equipment:
Mechanical ventilators suitable for pediatric patients of all sizes must be available for each Level I PICU bed.
Equipment for chest physiotherapy and suctioning, spirometers, and oxygen analyzers must always be available for every patient. Oxygen monitors (pulse oximeters, transcutaneous oxygen monitors, ear oximeters) are required; CO 2 monitors (transcutaneous, end-tidal) and portable (transport) ventilators are desirable.
Bedside Monitors:
Bedside monitors in all PICUs must have the capability for continuously monitoring heart rate and rhythm, respiratory rate, temperature, and one hemodynamic pressure. Bedside monitoring in Level I PICUs must also be capable of simultaneously monitoring systemic arterial, central venous, pulmonary arterial, and intracranial pressures. Arrhythmia detection and capability for a fifth simultaneous pressure measurement are helpful but not essential. These monitors must have high and low alarms for heart rate, respiratory rate, and all pressures. The alarms must be both audible and visible. A permanent hard copy of the rhythm strip must be available in Level I PICUs. Hard copy capability for all monitored variables is desirable. All monitors must be maintained and tested routinely.
Prehospital Care
Often PICU admissions require transport from an accident scene, another hospital, or an emergency at home, playground, or school. Accordingly, PICUs shall be integrated with the regional EMS system. The method of communication may vary, but a standard, written approach to emergencies involving both the EMS system and the PICU shall be prepared. All Level I PICUs must have multiple telephone lines so that outside calls can be received even at very busy times. Rapid access to a Poison Control Center is essential.
Each Level I PICU must endeavor to meet the needs of other hospitals less well-equipped to handle certain types of care. Formal transfer arrangements are encouraged, but in many areas informal agreements have proved satisfactory. Each PICU shall have or be affiliated with a transport system and team to assist other hospitals in arranging safe patient transport.
Policies shall describe mechanisms which achieve smooth and timely exchange of patients between emergency room, operating room, imaging facilities, special procedure areas, regular inpatient care areas, and the PICU.
Quality Assessment
The PICU must employ a collaborative quality assessment process. Objective methods should be used to compare observed and predicted mortality rates for the severity of illness in the population examined.
Training and Continuing Education
Each PICU shall train health care professionals in basic aspects of pediatric critical care and serve as a focus for continuing education programs in Pediatric Critical Care. In addition, all staff working in the PICU should routinely attend or participate in regional and national meetings with course content pertinent to pediatric critical care.
Many Level I PICUs will possess sufficient patient volume, teaching expertise, and research capability to support a Fellowship Program in Pediatric Critical Care. Programs providing subspecialty training in critical care must possess approval by the Residency Review Committee (RRC) of the Accreditation Council on Graduate Medical Education (ACGME).
Nurses and respiratory therapists must have Basic Life Support certification, must participate in resuscitation practice sessions, and should be encouraged and supported to attend appropriate on-site or off-site educational programs.
Each Level I PICU shall participate in regional pediatric critical care education for EMS providers, for emergency room and transport personnel, and for the general public. Some PICUs will be suited to serve as an educational resource center for public education in areas pertinent to pediatric critical care.
Research is essential for improving our understanding of the pathophysiology affecting vital organ systems. Such knowledge is vital to improve patient care techniques and therapies and thereby decrease morbidity and mortality. Every Level I PICU can serve as a laboratory for clinical research. Obviously, larger Level I PICUs will be better able to provide such a forum, but even small units contain patients upon whom observations can be made and important observations reported.
The recommendations in this publication do not indicate an exclusive course of treatment or serve as a standard of medical care. Variations, taking into account individual circumstances, may be appropriate. 
Minimum Guidelines and
R R Pediatric anesthesiologist R O Surgeon -general R R Surgical subspecialists Pediatric surgeon R O Cardiovascular R O Neurosurgeon R R Pediatric neurosurgeon O O Otolaryngologist R R Orthopedist R R Craniofacial/oral O/O O/O Pediatric subspecialists Intensivist R O Cardiologist R O Nephrologist R O Hematologist/oncologist R O Pulmonologist O O Endocrinologist O O Gastroenterologist O O Allergist O O Neonatologist R O Radiologist R R Pathologist R R Psychiatrist/psychologist R
